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ADAPTIVE IMAGE PROCESSING AND IMPLEMENTATION
BY MULTIPLE MICROCOMPUTER SYSTEM

Haim Amir
Lieutenant, Israeli Navy
B.S., Technion Israel Institute of Technology, 1972

This thesis has two parts, both related to the development of
smart sensor systems. The first part is a theoretical development of
two families of adaptive spatial filters for suppressing background
clutters in infrared images and based on the minimization of mean squared
error or the maximization of signal to noise ratio criterion. Seven
different nonlinear search techniques have been developed for the adap-
tation process. They have been applied to two real world infrared test
images and exhibit fast convergence rate with no misadjustment. The
second part is an experimental development of a multiple microcomputer
system which can be a candidate for an on-board processor system. A
multiple star, muitiple cluster architecture was developed whose inter-
communication is managed by a three-level control including central
controller, distributed controller and random priority controller. The
adaptive spatial filter has been successfully implemented on this system
using partitioning for parallel computing.

Doctor of Philosophy in Advisor: T. F. Tao

Electrical Engineering Department of

December 1980 Electrical Engineering
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A NUMERICAL STUDY OF THE ROLE OF AIR-SEA
FLUXES IN EXTRATROPICAL CYCLOGENESIS

Scott Alphonse Sandgathe
Lieutenant, United States Navy
B.S., Oregon State University, 1972

This study uses a numerical model to investigate the effect of the
air-sea fluxes of sensible heat and moisture in extratropical cyclogenesis
over the open ocean. The model is a sectorized version of the UCLA gen-
eral circulation model including the Arakawa-Schubert cumulus parameter-
ization. Idealized initial conditions are specified in the atmosphere
and ocean that are typical of ooen-ocean fall and spring conditions.

Adiabatic and diabatic model results are compared over a 15-day
integration period. Diabatic processes, includina the surface fluxes,
cause a large reduction in low-level static stability during the initial
cyclone growth period. This reduction in static stability, as well as
the latent heat release, leads to the rapid growth of wave numbers 12 and
18 in the diabatic model experiment, while only wave number 6 is present
in the adiabatic experiment. The growth of the cyclones is much more
rapid in the diabatic experiment. However, cyclones in the adiabatic
experiment attain similar maximum intensities as in the diabatic experi-
ment, and undergo an analogous decay period. After development of the
initial cyclone, a variety of secondary low developments occur in the
diabatic experiments that are similar to those observed over the open

ocean.
Doctor of Philosophy in Advisor: R. L. Elsberry
Meteoroloqy Nepartment of

September 1901 Meteoroloqgy




The role of the air-sea fluxes is studied by selectively removing

the surface fluxes at various stages of the cyclone development. Removal
of the air-sea fluxes produces significant changes in the evolution of
the diabatic model cycliones. Removal of the surface sensible heat flux
results in an intensified low-level temperature gradient in the develop-
ing cyclone. The enhanced low-level temperature advection increases
large-scale 1ifting and therefore latent heat release, resulting in an
intensification of the cyclone. Removal of the surface moisture flux
prevents the development of secondary lows which might otherwise eventu-
ally replace the primary cyclone, as occurs in the complete diabatic
model. These model results are not verifiable with observations, however,
they show a mechanism by which some disturbances over the ocean could
develop while other seemingly similar disturbances would not.
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OPTIMAL ALLOCATION OF TACTICAL MISSILES BETWEEN
VALUED TARGETS AND DEFENSE TARGETS

Erez E. Sverdlov
Major, Israeli Air Force
B.Sc. Physics, University of Tel Aviv, 1967

Various combat duels between an attacker, who owns a stockpile of
long range precision-guided missiles, and a defender are addressed. The
defender must defend a valued target, or several valued targets (called
primary targets) by a group of defending targets (called secondary tar-
gets, and are usually understood to be surface-to-air missile batteries).
The problem of the attacker is to allocate his missiles between the pri-
mary and the secondary targets so as to optimize various measures of
effectiveness. The models are divided into two different categories:

(a) Models in which the attacker must find optimal

sequencing of missiles which are either anti-
primary or anti-secondary missiles.

(b) Models in which the attacker must find optimal
sequencing of missiles which are either real (anti-
primary) missiles or decoys. Two mechanisms by
which decoys may enhance effectiveness, namely,
exhaustion and saturation of the defense, are
quantitatively explored.

Various cases are examined in the thesis, which makes a heavy use
of stochastic dynamic programming and sequential games techniques. Some
numerical examples are also given.

Doctor of Philosophy in Advisor: B. 0. Shubert

Operatfons Research Department of

September 1721 Operations Research
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AN INVESTIGATION OF PARTICULATE BEHAVIOR IN SOLID ROCKET MOTORS

Stavros George Karagounis
Major, Hellenic Air Force
S., Naval Postgraduate School, 1980
S., Naval Postgraduate School, 1980

B.
M.
An apparatus was developed which used diffractively-scattered laser
power spectra measurements for determination of exhaust particulate size
from solid rocket mctors. The apparatus was calibrated by usinag glass
beads and aluminum oxide powder, and then used with success to estimate
the mean diameter of the exhaust particles of a small solid rocket motor.
Scanning electron microscope measurements of the exhaust particles were
employed for comparison and verification.
Holographic pictures from burning propellant strands and slabs of
different compositions were obtained at different pressures and compared
to corresponding high speed, high resolution motion pictures.

Py

Advisor: 0. W. Netzer
Aeronautical Engineer Department of
June 1981 Aeronautics




A COMPUTER ANALYSIS OF THE PLASMA-BOUNDARY
LAYER BEHAVIOR OVER A POSITIVE ELECTRODE

Stephen Ted Van Brocklin
Lieutenant Commander, United States Navy
B.S., Clarkson College, 1969
M.S., University of West Florida, 1971
M.S., Naval Postgraduate School, 1980

A stable numerical procedure for solvina the coupled, nonlinear
equations of electron and ion conservation and electrical potential
(Pnisson's equation), is described. A two-dimensional model with periodic
active sites on a flat plate is utilized to obtain both qualitative and
quantitative results which clearly illustrate the self-generating sheath
and ambipolar regions adjacent to a non-emitting electrode. The active
sites are characterized as voltage sources and by electron densities de-
pressed from both the non-active wall and the free-stream values. Various
cases of species density at the non-active wall are evaluated. Recombina-

I tion/ionization plays an imnortant role in establishing the boundary Tlayer
behavior in the ambipolar region and in the dimensionality of the problem
formulation. Application is for Nitrogen gas at one amagat in a pulsed
discharge of about 50 micro-seconds in duration.

Results clearly demonstrate the boundary layer nature of the species
density at the electrode. A sheath length of 38 microns about a 35-volt
active site and 5-20 microns along the non-active portion of the electrode
is established. Joule heating is determined to be not important.

Advisor: 0. Biblarz
Aeronautical Engineer Department of
June 1981 Aeronuatics
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FOURTER ANALYSIS OF BROADBAND, LOW-LEVEL
SIGNALS USING SWITCHED INPUTS

Gary L. Howarth
Lieutenant Commander, United States Navy
B.S.M.E., Northwestern University, 1969

A new technique for estimation of the spectrum of an unknown signal
is investigated. The technique combined a radiometric method of signal
detection (modulating the receiver noise with the assumed signal by alter-
nately connecting and disconnectina the input transducer) with a Fast
Fourier Transform processor for spectral analysis. After obtaining aver-
aged spectral estimates with the transducer (antenna) connected and dis-
connected the difference is formed and statistical analyses applied to
determine statistically significant terms. The significant components
comprise the estimate of the spectrum of the signal.

Analytical results are derived for sinusoidal signals and
uncorrelated, Gaussian noise. Experimental results for both narrow and
wideband signals and additive Gaussian noise are presented. Reasonable
spectral estimates of a wideband signal are obtained with 16 averages
when the composite signal-to-noise ratio is 0 dB.

Advisor: G. A. Myers

Electrical Engineer Department of
June 1981 Electrical Engineering
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DESIGN OF A MAGNETIC TAPE TRANSPORT SYSTEM EMPLOYING STEPPER MOTORS

Sotirios A. Tsavdaris
Captain, Greek Air Force
M.S., Naval Postgraduate School, 1980

A magnetic tape transport system employing stepper motors has been
investigated and developed. Before the investigation of the system, a
mathematical model for a four-phase permanent magnet stepper motor was
developed and its behavior studied by computer simulation.

At the beginning, a system was proposed employing a single tension
spring between the take-up motor and its reel to maintain a tape tension.
From computer simulation it was found that such a scheme does not regu-
late tape tension within acceptable Timits. A new scheme was proposed
using two tension springs between the two motors and their reels. From
the simulation it was shown that this scheme is acceptable since the
tape tension is kept between the specified 1imits and the stepper motors
execute the tape transfer commands without any failure.

Electrical Engineer Advisor: G. J. Thaler
Department of
Electrical Engineering
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SUBSONIC CASCADE WIND TUNNEL TESTS USING
A COMPRESSOR CONFIGURATION OF DCA BLADES

Frank S. Cina
Lieutenant, United States Navy
B.S., United States Naval Academy, 1974

Tests are reported in which air incidence angle was varied to a
cascade of 20 blades, 5 inches in chord with aspect ratio of 2.0 and solid-
ity of 1.67. Preliminary blade element performance data were obtained
using pneumatic probe surveys and surface pressures were also measured.
Results of preparatory tests of a similar cascade of 15 C-series blades
at a solidity of 1.28 are also included. Whereas the flow in the C-series
blading cascade was always acceptable, the flow in the DCA blading cascade
was not acceptable at negative incidence angles. A modification of the
cascade inlet guide vanes is recommended which will guarantee periodic
conditions and serve to generate more nearly uniform inlet flow at all
test conditions.

Master of Science in Advisor: R. P. Shreeve

Aeronautical Engineering Department of

June 1981 Aeronautics
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o A DATA ACQUISITION AND REDUCTION SYSTEM FOR FATIGUE TESTING

Jerry Wayne Dalton
Lieutenant, United States Navy
B.S., University of Texas at Austin, 1975

* data acquisition and reduction system has been created for
~aft materials fatigue testina. The system uses an HP-9835 Desktop
atator, an HP-2240A Measurement and Control Processor and a Materials
© na System loading machine. Three different computer programs on the
'35 are used to analyze material properties, simulate inflight fatigue
{ino and computer fatigue damage at a stvess concentration. The flight
15 are selected from Mil Spec 8866 and applied in a random order. The
“atigue damage at a stress concentration is calculated from the applied
Tncal stresses using Miner's Law.

cor of Science in Advisor: G. H. Lindsey
~mautical Engineering Department of
“omber 1981 Aeronautical Engineering
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EFFECT ON FUEL EFFICIENCY OF PARAMETER VARIATIONS IN THE COST
FUNCTION FOR MULTIVARIABLE CONTROL OF A TURBOFAN FNGINE

Barry Lawrence Dougherty ;
Lieutenant, United States Navy
B.S.A.E., United States Naval Academy, 1972

In modern turbofan engines, variable geometry has been incorporated
to improve some off-design performance. Most control designs ignore this
variable geometry and use fuel metering as the primary control input.

This thesis investigates the use of variable geometry to control
the engine and, thereby, reduce fuel consumption due to transients. Ad-
ditionally, steady-state trim conditiors are altered to reduce the static
fuel consumption. The non-linear transient simulation program is used
to analyze the steady-state operating condition and develop small pertur-
bation control limitations. Linear models, both Targe and reduced order,
are used in analyzing the effect of controllers on system response. A

computer program was generated to reduce a large order linear model to a

usable size for control system development.
This analysis shows the reduced-order reqime dependent controllers
to be viabie and to favorably enhance the quest for reducing specific

fuel consumption in existing engines.

Master of Science in Advisor: D. J. Collins

Aeronautical Engineering Department of

September 1981 Aeronautics
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CONTROL STRATEGIES OF AN INVERTED PENDULUM

Richard Warren Harding
Lieutenant Commander, United States Navy
B.S., North Carolina State University, 1971

In a space booster on takeoff, a control system must be employed to
prevent the rocket from falling over as it is forced upward by the en-
gines. One accurate dynamic model of the space booster on takeoff is the
inverted pendulum,

This paper investiqated the inverted pendulum system from develop-
ment of equations of motion, through implementation of an actual inverted
pendulum system using state variable feedback control. The concept of
state variable feedback was analyzed in determining a solution to the
problem of control of the inverted pendulum.

Most importantly, design and construction of a working, solid state
controlled, inverted pendulum demonstration model was accomplished.

Master of Science in Advisor: D. J. Collins
Aeronautical Engineering Department of
September 1981 Aeronautics




AN ELASTIC-PLASTIC FINITE ELEMENT ANALYS DS
OF NOTCHED ALUMINUM PANELS

Michael John Kaiser
Lieutenant Commander, United States Navy
B.S., St. Cloud State University, 1969

Finite element, elastic and plastic analyses of various alurinum
panels containing holes and notches were conducted for comparison with
photoelastic experimental results, A FORTRAN IV program, ADINA
(Automatic Dynamic Incremental Nonlinear Analysis), was used for both
linear and nonlinear analyses. Mesh refinements were used for each
panel and the monotonically convergent results were extrapolated using
Richardson's method. Stresses were locally smoothed from the Gauss in-
tegration points to the nodal points. Eight noded, isoparametric ele-
ments were used throughout. Modification to an ADINA preprocessor
program, also coded in FORTRAN IV, was made for use with a VERSATEC
plotter.

Comparisons were made to the elastic, analytic series solution by
Howland for a circular hole in a finite strip. The finite element re-
sults varied by less than one percent from Howland's soclution. Hand-
book values for the elastic stress concentration factors of the geo-
metries investigated differ from finite element results by less than
one percent in all cases. The photoelastic works of Forcht were also
compared where applicable. Stresses in the plastic range obtained from
slip-line theory for a rigid-perfectliy-plastic material show excellent
correlation to a finite element analysis of such a material. Compari-
sons to elastic and plastic experimental data were made for the panels
analyzed and show good correlation to finite element results.

Master of Science in Advisor: G. H. Lindsey

Aeronautical Engineering Department of

March 1981 Aeronautics
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MICROPROCESSIOR GENERATED VERTICAL RYROHORIZON
INSTRUMENT FOR THE BLUE BIRD SIMULATOR

Marc A, Lucchesi
Lieutenant, United States Navy
B.S., Miami University, 1974

An X-Y cathode ray tube disnlay for use in a high-performance
aireraft simulator facility as a Vertical Gyrohorizon Instrument was
investigated. A microprocessor was used to generate the correct angle
Tor the display corresnonding to the analog equations of motion of the
simulator. An unfavorable displayed result was obtained. Detailed con-
<lusions and recommendations for further study are presented.

“aster of Science in Advisor: D. M. Layton

Aeronautical Engineering Nepartment of

Yecember 198 Aeronautics
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HARDWARE AND SOFTWARE IMPROVEMENTS TO A PACED
DATA ACQUISITION SYSTEM FOR TURBOMACHINES

Patrick Anthony McCarville
Lieutenant Commander, United States Navy
B.S., University of New Mexico, 1972

Modification of the phase lock loop synchronizing circuits and of
the method of input/output communication used in a synchronized data sam-
pling system, are reported. A device knowr as PACER which used an analog
phase lock loop for synchronization and produced a non linear set of syn-
chronizing pulses, was modified to use a CMOS digital phase Tock Toop,
resulting in a Tinear set of pulses. The associated programming which
controlled the data acquisition process and sequencing, was changed to use
the direct memory access feature of the system computer. This enabled
data, from high response pressure transducers mounted in a turbomachine,
to be taken once every rotor revolution rather than once every ten revo-
lutions. A user's manual for paced data acquisition is included.

Master of Science in Advisor: R. P. Shreeve

Aeronautical Engineering Department of

June 1981 Aeronautics
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AN INVESTIGATION OF THE COMBUSTION BEHAVIOR OF SOLID FUEL RAMJETS

Michael Emmanuel Metochianakis
‘ Captain, 4reek Air Force
T B.S.M.E., Naval Postaraduate School, 1979

An experimental investiaation was conducted to determine if there
was a relationship between basic fuel properties and obtainable solid fuel
ramjet combustion efficiency. The thermal behavior of different fuels was
examined using differential thermal analysis and cas chromatography. Hot
firinas were made for those fuels with siagnificantly different thermal
characteristics. Fuels that had a dominant endothermic decomposition be-
havior and ~hat produced low molecular weight pyrolysis gases had high
combustion efficiency in non bypass confiqurations. Fuels with Tow tem-
nerature exothermic behavior and high molecular weight pyrolysis gases
had high combustion efficiency in non bypass configurations. Fuels with
Tow temperature exothermic behavior and hich molecular weight pyrolysis
gases had high combustion efficiency when bypass air was used. Near wall
mixing within the fuel nort resulted in decreased combustion efficiency

for plexiglass and increased combustion efficiency for HTPB based fuels.
Radiation was incorporated into an existing finite difference comnuter
model for the SFRJ combustion process and resulted in improved predictive
capabilities.

Master of Science in Advisor: D. W. Netzer
Peronautical Enaineering and Department of
Mechanical Engineering Aeronautics

December 1980
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PHOTOELASTIC STUDY OF ELASTIC AND PLASTIC
STRESS FIELDS IN THE VICINITY OF A NOTCH

Frank £. Stenstrom
Lieutenant Commander, United States Navy
B.S., United States Naval Academy, 1969

The ability to calculate stresses in critical areas hy measuring
strains at far-field locations will be essential to the success of new
fatique monitoring equipment currently being develoned. In this thesis
the photoelastic method was utilized to study plastic zone characteristics
and residual compressive stresses in critical areas modeled by notched
specimens. Data reduction methods for photoelastic measurements were devel-
oped by a thorough investigation of reinforcement effects and by a careful
determination of material properties of PS-1C Photoelastic Material and
7075-T6 aluminum. A modified Ramberg-Osgood data reduction method was
developed for determining stresses from strains measured in the plastic
region. Stresses obtained from slip-line theory for rigid-perfectly-
plastic material were compared to the experimental results, and differ-
ences noted. Notch tip stresses and strains were compared to predictions
using Neuber's relation. The measured data indicated stress concentrations
20.9% lower than predicted by Neuber.

Master of Science in Advisor: G. H. Lindsey

Aeronautical Engineering Department of

December 1980 Aeronautics
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ODESIGN OF AN APPARATUS FOR THE STUDY OF ELECTROSTATIC EFFECTS
ON GAS TURBINE FUEL SPRAYS AND COMBUSTION EFFICIENCY

Loren Logan Todd
Major, United States Army
B.S., United States Military Academy, 1970

The theoretical effects of an electrostatic field on the
atomization process of a fuel nozzle and the resulting change in flame
characteristics and combustion efficiency which can he expected are pres-
ented. Included are a discussion of the atomization process, electro-
static effects on fuel droplet size, and combustion of a fuel droplet.

To demonstrate electrostatic effects on atomization, a model jet
engine combustion chamber was constructed which performed effectively.
However, during attempts to introduce the necessary high electric field,
the flame grounded the voltage and no definitive results have been ob-

tained.

Master of Science in Advisor: J. Miller
feronautical Engineering Department of
September 1981 Aeronautics
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ELECTR.. DISCHARGE FLOW INTERACTION IN
PARALLEL AND CROSS-FLOW ELECTRIC FIELDS

John William Wainionpaa
Lieutenant Commander, United States Navy
B.S., University of New Mexico, 1972

This work deals with an evaluation of power capacity of two glow
discharage orientations with respect to a flowing medium. A test section
was designed and fabricated to compare the effects of flow, turbulence
generated by perforated plates, electrode spacing and electrode lenath
on the cross-flow electric field to the performance of an existing paral-
lel flow electrode set of the same type: positive pin-rack (anode) and
plane (cathode). Discharqge data and photoaranhs are presented.

Flow and turbulence are stabilizing. The parallel! flow electric
field discharge permits higher power than the cross-flow field. Increased
cathode length in the streamwise direction is a detriment to discharge

power.
Master of Science in Advisor: 0. Biblarz
Aeronautical Engineering Department of
September 1981 Aeronautics




STEADY/OSCILLATORY, SUPERSONIC/HYPERSONIC INVISCID FLOW PAST CSCILLATING
WINGS AND WEDGE COMEINATIONS AT ARBITRARY ANGLES OF ATTACK

Evangelos Vlassios Youroukos
Major, Hellenic Air Force
Mechanical Engineer Degree, Hellenic Air Force Academy, 1965
Electrical Engineer Degree, Polytechnic of Patras, Greece, 1975
B.S., Naval Postgraduate School, 1980

The perturbation method proposed by Professor Hui is described. The
method gives exact solutions for the perturbed flow over both sides of a
flat plate which is oscillating with small amplitude and frequency at large
angles of attack in steady supersonic/hypersonic inviscid flow provided
that the shock remains attached. Using the strip theory concepts these
solutions are extended to study the dynamic stability in pitch of a flat,
periodically oscillating wing or arbitrary planform shape, at large angles
of attack. Finally, Hui's perturbation method is extended to include the

effects of upstream disturbances on a stationary wedge.

Master of Science in Advisor: M. F. Platzer

Aerconautic Engineering Department of

June 1981 Aeronautics
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AUTOMATIC RECOVERY IN A REAL-TIME, DISTRIBUTED
MULTIPLE MICROPROCESSOR COMPUTER SYSTEM

Richard Lewis Anderson
Lieutenant, United States Navy
B.S., United States Naval Academy, 1974

This thesis presents an automatic recovery desian that supports
the fault-tolerant performance of a real-time, distributed, multiple
microcomputer system. The recovery mechanism is structured to maintain
real-time processing applications where a record of previous computa-
tions is not required and data loss is tolerable during the period of
recovery. The automatic recovery technique emnloyed is based on system
reinitialization in which the system is restored to its original ini-
tialized state and then restarted. The automatic recovery mechanism has
been integrated with a hierarchical, distributed operatina system which
supports a multiprogramming environment. A distinct address space for
each system process, that is preserved by the hardware's explicit mem-
ory seamentation, in conjunction with the independent kernel and user
domains of the operating system are used to facilitate dynamic relo-
cation among identical processor modules. The result in a flexible
environment that supports the dynamic reconfiguration of processors and
memory during the period of reinitialization.

Master of Science in Advisor: R. R. Schell

Computer Science Department of

December 1980 Computer Science
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INITIALIZATION DESIGN FOR DYNAMIC DETERMINATION OF RESQURCES

Gary Stewart Baker
Lieutenant Commander, United States Naval Reserve
B.S., California State College, Los Angeles, 1970

This thesis presents a versatile initialization design for dynamic
determination of physical resources in an adaptive manner for a multi-
microprocessor environment. The design is general in nature and represents
a structured, functional approach to the initialization process based on
the use of dynamic resource mapping, knowledge passing between layered
nrogram components, and coordinated interprocessor communication. An
implementation of this design is presented for initialization of the Secure
Archival Storage System. The hardware architecture utilizes the commer-
cially available 78000 based Advanced Micro Computer Am96/4116 MonoBoard
Computer, configured to support information security.

Master of Science in Advisor: R. R. Scheil
Computer Science Department of
June 1981 Comnuter Science
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ALTERATION OF THE CP/M-86 OPERATING SYSTEM

Michael Bruno Candalor
Lieutenant Commander, United States Navy
B.S.M.E., United States Naval Academy, 1972

CP/M-86 is microcomputer (INTEL 8086) operating system developed
and marketed by Digital Research. The operating system is designed so
that a user can adapt the system to his own input/output hardware devices.
This thesis develops interfaces to two floppy disk controllers, the iSBC
201 {single density) and the iSBC 202 (double density) controllers. The
interface includes the writing of a boot loader embedded in the iSBC 957
Execution Vehicle Monitor, the monitor system for the INTEL iSBC 86/12
single board computer. Also included is an interface module for the cold
start loader (loader BIOS) and an input and output interface, BI0OS. A
design for the interface modiule of typical systems based on Winchester
technology hard disks is also presented.

Master of Science in Advisor: U. R. Kodres

Computer Science Department of

June 1981 Computer Science
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A MICROCOMPUTER SYSTEM FOR TARGET INFORMATION IN THE FIRE
SUPPORT COORDINATION CENTER: A DATA BASE APPROACH

Ronald J. Coulter
Lieutenant Colonel, United States Marine Corps
B.S., College of the Holy Cross, 1964
M.A., Pepperdine University, 1975

This thesis presents the specification, design and implementation
of a prototype microcomputer syste. for the target information section of
the Marine Corps fire support coordination center. Currently, the target
information section uses a series of index cards, handwritten lists, ace-
tate covered battle maps and grease pencils to perform the target infor-
mation functions.

The thesis examines and analyzes these functions in detail and
proposes a solution in the form of a system, data base and interactive
user design. The resultant Microcomputer System for Taraet Information
(MISTI) employs an ALTOS Z-80 microcomputer, the UCSD Pascal operating
system, a user friendly interface and data base technology. It is pro-
posed as an interim system until the Marine Integrated Fire and Air
Support (MIFASS) becomes operational.

Master of Science in Advisor: L. A. Cox, Jr.

Computer Science Department of

June 1981 Computer Science
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MICROCUMPUTER BASED SHIP-BOARD
GUN CONTROL SYSTEM

Ah~et Erdogan
Lieutenant, Turkish Navy
B.S., Naval Postgraduate School, 1979

This study was undertaken to design and implement a microcomputer
based qun control and interactive display system which is suitable as a
model of a shipboard Gun Fire Contro) System and Tactical-Situation dis-
play. The stand-alone system includes two plasma display scopes, a
microcomputer, a cathode ray ‘tube (CRT), an analog-to-digital,
digital-to-analog (ADC/DAC) board and a servo unit. The scope of the
effort includes calculation of target information, prediction of target
values, solution of anti-air warfare and surface fire control problems.
The servo unit was connected to the computer through the ADC/DAC board.
The use of the servo unit and the true-motion plotter emulates the ship-
board weapan system environment. Of major interest was the integration
of the hardware components and the software developed in this study into

a control of analog servo unit and a graphical display system.

Master of Science in Advisors: U. Kodres
Computer Science Department of
March 1981 Computer Sciences
Master of Science in R. Panholzer
Electrical Engineering R. Baird

March 1981 Department of

Electrical Enginecring




A COMPUTER EVALUATION TECHNIQUE FOR EARLY SELECTION OF HARDWARE

Bart Dallas Hodgins
Lieutenant, United States Navy
B.S., University of Mississippi, 1973

There is a need for a decision making/early selection tool for use
in the government computer selection process. Such early selection tools
are critical to the dacision maker due to the environment in which the
government procurer is forced to operate. The instruction mix sensitiv-
ity techniques as demonstrated here has the potential to aid the govern-
ment decision maker in evaluating the performance of that hardware with-
out resorting to costly and time consuming technigues such as simulation

or modeling.

Master of Science in Advisor: L. A. Cox, Jr.

Computer Science Department of

December 1980 Computer Science
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COMPUTER PERFORMANCE PREDICTION OF A DATA FLOW ARCHITECTURE

David John Hogen
Lieutenant Commander, United States Navy
B.S.0.E., United States Naval Academy, 1972

Supercomputers capable of performing extremely high speed computation
have been proposed which are based on an architecture known as data flow.
Application of a Petri net-based methodology is used to evaluate the per-
formance attainable by such an architecture. The architecture evaluated
is being developed to execute the applicative programming language VAL.

Results show that for the data flow architecture to achieve its goal
of high speed computation, intelligent multiprogramming schemes need to
be developed. One such scheme, based on the notion of a "concurrency
vector", is introduced.

Master of Science in Advisor: L. A. Cox
Computer Science Department of
June 1981 Computer Science




CONDITION RECOGNITION FOR A PROGRAM SYSTHESIZER

Joseph Shawn Lape
Captain, United States Marine Corps
B.S., University of Louisville, 1975

and

Charles Wayne Miller
Captain, United States Marine Corps
B.S., Vanderbilt University, 1972

An enumeration algorithm which synthesizes programs from example
computations is presented. The algorithm, originally proposed by Alan W.
Biermann of Duke University, assigns a labelling of the instructions con-
tained in an example trace consistent with producing minimum state Moore
machine representations for the synthesized programs. Techniques for proc-
essing the information to reduce enumeration are given. Biermann's algo-
rithm is extended by trace preprocessing techniques which identify and
generalize conditions on instruction sequencing in the synthesized programs
without the user's assistance. The techniques are presented using text
editing as the domain, but are general enough to be extendable into other

domains,

Master of Science in Advisor: D. R. Smith
Computer Science Department of
June 1981 Computer Science
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AN INVESTIGATION OF SEVERAL BRANCHING FUNCTIONS IN A BRANCH
AND BOUND ALGORITHM FOR THE CHROMATIC NUMBER PROBLEMS

Ronald E. Rautenberg
Lieutenant Commander, United States Navy
B.S., University of Washington, 1970

The chromatic number problem is to determine the minimum number of
colors to assign to the vertices of a graph such that no connected verti-
ces are assigned the same color. This paper presents a branch and bound
algorithm for the solution to the chromatic number problem and investiqates
five different branching functions. Additionally, a method of coloring
very sparse graphs is presented which divides a graph into biconnected
components and reduces the time requived to color the graph.

Master of Science in Advisor: D. R. Smith

Computer Science Department of

December 1980 Computer Science
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AN ADAPTATION OF THE ADA LANGUAGE FOR MACHINE GENERATED COMPILERS

Mark A. Rogers
Lieutenant Commander, United States Navy
B.S., United States Naval Academy, 1970

and

Linda M. Myers
Lieutenant, United States Navy ;
B.S., State University of New York at Albany, 1972 '

The Ada language has been designated by the Department of Defense
to replace the computer languages currently in use by the various services
for tactical computer programs. This thesis modifies the Cornell Subset
of Ada so that it is suitable for producing a LALR(1) grammar. Machine
generated compiling tools such as LEX and YACC, available under the UNIX
operating system, are then used to implement the scanner and the parser
for this subset of Ada.

Master of Science in Advisor: B. J. Maclennan

Computer Science Department of

December 1980 Computer Sciences
40




NON-DISCRETIONARY SECURITY VALIDATION BY ASSIGNMENT

Lawrence Jay Shirley
Lieutenant, United States Coast Guard
B.S., United States Coast Guard Academy, 1973

The assignment technique is a simple mathematical method for
determing that a computer protection mechanism is sufficient to enforce
specific security policies. The intrinsically inseparable relationshin
between protection mechanisms and security policies is established.

Master of Science in Advisors: L. A. Cox
Computer Science R. R. Schell
June 1981 Department of
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A CONCEPTUAL FRAMEWORK FOR GRAMMAR-DRIVEN SYNTHESIS

William R. Shockley
Lieutenant Commander, United States Navy
B.S., Massachusetts Institute of Technoloay, 1971

and

Daniel P. Haddow
Lieutenant, United States Navy
B.S., University of Washington, 1974

Conventional parsing techniques use grammars as embedded procedural
knowledge bases in mechanisms which are capable of translating words in the
language defined into equivalent parse trees. The approach described in
this paper uses context-free grammars as data allowing access to synthesis
tempiates which enable the user to create and interact with parse trees
directly. The advantages of this approach are the utility of human-orien-
ted grammars, the dynamic interchangeability of language definitions, im-
mediate error rejection, and the ability to handle partially complete parse
trees. The design for a prototype programming environment using qrammar-
driven synthesis is presented.

Master of Science in Advisor: B. J. MacLen-ar

Computer Science Department of

December 1980 Computer Science
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ANALYTIC PERFORMANCE MODELING OF CONCURRENT
COMPUTER SYSTEMS BY STOCHASTIC PETRI NETS

Scott William Smart
Lieutenant, United States Navy
B.S., University of Wisconsin, 1975

Petri nets are presented as a technique for representing computer
systems having asynchronous, concurrent operations. The structure of the
nets are analyzed as a means of demonstrating the correctness of the mod-

eled system. The execution of the petri net is considered as a stochastic
process, allowing analysis of the model as a queueing network system by
transforming the petri net into its stochastic equivalent net. It is shown
that product form solutions for the state probabilities exist for the class
of state machine decomposable nets but not for the more general class of

consistent petri nets. Solutions for the corresponding open systems are
i derived by extending the petri net model to include arbitrary sources and

sinks,
Master of Science in Advisor: L. A. Cox, Jr.
Computer Science Department of
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[MPLEMENTATION OF PROCESS MANAGEMENT FOR
A SECURE ARCHIVAL STORAGE SYSTEM

Anthony Ross Strickler
Captain, United States Army
B.S., United States Military Academy, 1973

This thesis presents an implementation of process management for a
security kernel based secure archival storage system (SASS). The im-
plementation is based on a family of secure, distributed, multimicro-
processor operating systems designed to provide multilevel internal
security and controlled sharing of data among authorized wusers.
Process scheduling 5 affected by one half of a two level Traffic
controller that binds processes to virtualized processors. Inter-
process communication m ,anisms for synchronization, mutual exclusion,
and message passing among processes are provided by utilization of
eventcount and sequencer primitives. The implementation structure is
based upcon levels of abstraction and is loop free to permit future
expansion to more complex members of tne design family. Implementation
was completed on the ADVANCED MICRO COMPUTERS Am 96/4116 Amz8002 16 Bit

Monaboard Computer.

Yaster of Science in Advisor: R, R, Schell
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DATA AND CONTROL STRUCTURES REQUIRED FOR ARTIFICIAL
INTELLIGENCE PROGRAMMING LANGUAGES

Cheron Rae Vail
A.B., Humboldt State University, 1974

This thesis investigates the requirements demanded of programming
languages employed in Artificial Intelligence (Al) research. The primary
focus is on the data structures and control structures implemented in a
variety of Al languages, past and present. An appendix contains a discus-

sion of the trend toward increased declarative capability in the Al lan-
guages. Another appendix presents a review of the design characteristics
and major accomplishments of several Al applications systems.

Master of Science in Advisor: D. R. Smith

Computer Science Department of

December 1980 Computer Science
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EVALUATION OF THE UTILIZATION OF RESEARCH AND DEVELOPMENT
RESULTS BY THE NAVAL FACILITIES ENGINEERING COMMAND

Michael Gresham Akin
B.S., Southwest Texas State University, 1969

and

Gerald Dwayne Nix
B.B.A., Texas A&I University, 1969

and

Gordon Ross Jefferson
Lieutenant Colonel, United States Marine Corps
B.S., University of Qregon, 1973

Every major command within the Department of Defense shares an
acute interest in the cost effective utilization of research and devel-
opment results in the field. The Naval Facilities Engineering Command's
awareness of the frequently heard statement from the field, "We tell the
laboratory what is needed in the field; why don't they research it?," re-
sulted in a long-range program to enhance the organization's transfer of
technology. This thesis is an effort to determine the following: Is rel-
evant information beina received in the field? How much is received?

Why is it not received? The thesis also measures the progress made by
NAVFAC over the past decade and examines methods to increase the technol-
ogy reception canacity of the users,

The results of the study strongly indicate laboratory support has
steadily improved during the past twelve years and the field organizations
that utilize research results have a positive opinion of the laboratory
and its research data.

Master of Science in Advisor: J. W. Creighton

Computer Systems Management Department of

September 1980 Administrative Sciences
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ACOUSTOOPTICAL SPECTRUM ANALYSIS MODELING

Michael James Carmody
Lieutenant Commander, United States Navy
B.S., St. John's University, 1971

A summary of Bragg deflection theory and various approaches to
direct detection acoustooptic spectrum analysis (AOSA) modeling is pre-
sented. A suitable model is chosen and extended to include the effects of
diffraction efficiency, transducer efficiency, irradiance profiles of in-
cident laser illumination, aperture size of the Bragg cell, and the acous-
tic attenuation experienced by the acoustic wavetrain generated by the in-
put r-f signal. A Fortran program is developed to model the AQSA and pre-

dict the output image plane intensity profiles. A second version of the
program includes a time variable permitting dynamic simulation of the sys-
tem response.

Master of Science in Advisor: J. P. Powers
Electrical Engineering Department of
June 1981 Electrical Engineering
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CONSTRAINED ADAPTIVE LEAST MEAN SQUARED FILTERS

Michael H. Davis
Lieutenant, United States Navy
B.S.E.E., University of Florida, 1972

The possibility of designing constrained adaptive finite impulse
response digital filters is investigated as motivated by a study of adap-
tive noise cancellation. The first constraint considered consists of a
fixed angle between filter zeros and is implemented in a master-slave
approach in which one of the zeros is adjusted adaptively and the others
follow subject to the constraint. The second constraint considered is a
Tinear constraint on the filter weights and is implemented by augmenting
the error equation with Lagrangean multipliers. Simuiations indicate that

the approach is feasible.

Master of Science in Advisor: S. R. Parker
Electrical Engineering Department of
June 1981 Electrical Engineering
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THE DEVELOPMENT OF A BISTATIC ELECTROMAGNETIC SCATTERING LABORATORY
EMPLOYING TIME DOMAIN MEASUREMENT TECHNIQUES FOR IMPULSE RESPONSE
DETERMINATION AND TARGET CLASSIFICATION

Charles W. Hammond, Jr.
Captain, U, S. Marine Corps
B.S., United States Naval Academy, 1971

A time domain measurements, electromagnetic scattering laboratory
has been developed to provide a means of experimentally measuring the
transient, scattered electromagnetic fields from symmetric objects for
impulse response determination or target classification. The evolution
of the physical laboratory is described in terms of the development of
the transmitting and receiving antennas, the interface of the data pro-
cessing hardware, the signal processing scheme, the software routine
functions, and the fabrication of scattering range targets.

The smoothed impulse response of a thin wire scatterer is
experimentally determined, and a comparison of these measurements is
made to a theoretical calculation of the response.

Advisor: M. A. Morgan
Department of
Electrical Engineering

Master of Science in
Electrical Engineering
December 1980
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A MICROPROCESSOR DEVELOPMENT SYSTEM
FOR THE ALTOS SERIES MICROCOMPUTERS

Stephen Michael Hughes
Lieutenant, United States Navy
B.S., United States Naval Academy, 1975

An ALTOS series microcomputer is being used as the host computer in
a microprocessor development system (MDS). The MDS hardware, consisting
of the PRO-LOG STD bus, a Z80 cpu card, 2K bytes EPROM and 36K bytes ran-
dom access memory, is controlled by the host via a single serial I/0 port.
The system provides the capability to develop and test both software and
hardware in the combined CP/M (MP/M) and MDS environments.

Master of Science in Advisor: M. L. Cotton

Electrical Engineering Department of

June 1981 Electrical Engineering
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COMPUTER INVESTIGATION OF VHF, UHF AND SHF FREQUENCIES
FOR MARINE CORPS PACKET RADIO USAGE

Thomas George Kane
Captain, U.S. Marine Corps
B.S.1.M., Purdue University, 1974

This thesis is a computer investigation of the VHF, UHF and SHF
frequency bands for possible use by Marine Corps Packet Radio systems.
It uses the STAR Terrain Model to analyze the different connectivity
patterns that appear as the units of the Marine Amphibious Brigate move
across the battlefield. The problem of enemy intercept of friendly

traffic is also discussed and the units with a high probability of being
intercepted are displayed pictorially.

Master of Science in Advisor: J. M. Wozencraft

Electrical Engineering Department of

December 1980 Electrical Engineering
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UNITED STATES MARINE CORPS TACTICAL COMMUNICATION
ANTENNA SYSTEMS OPERATIONAL PARAMETERS

William Patrick Keogh
Captain, United States Marine Corps
B.S.E.E., University of New Mexico, 1974

The purpose of this analytical study was to develop useful computer
models, using the Numerical Electromagnetic Code, for the VHF omnidirec-
tional tactical antennas in the current inventory of the U.S. Marine
Corps. The approach was to develop two basic models, one representing
the RC-292 ground plane antenna, the other the MRC-109 vehicle mounted
antenna system. With the solution of the current distributions on each
of the models, calculations were made to analyze the impedance, gain and
the associated radiation patterns for each of the antennas. Operation
of these antennas over dissipative earth was also investigated.

Master of Science in Advisor: S. Jaurequi
Electrical Engineering Department of
December 1980 Electrical Engineering
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ADAPTIVE NOTCH FILTER SUPRESSION OF TENDING MODES

William L. Marks
Commander, U. S. Navy
B.S.M.E., Iowa State University, 1966

A simple, microprocessor oriented algorithm jis developed to identify
track and suppress bending mode signals from a control system's rate and
position feedback signals using adaptive digital notch filters. The alqgo-
rithm can be used to suppress bending modes having center frequencies as
close as one octave above the control system gain cross-over frequency
without introduction of the excessive phase loss associated with conven-
tional lowpass filtering techniques. A third order model of the trident
missile autopilot pitch attitude control loop is contaminated with two
dynamic, destabilizino bending modes and used as a concept demonstration
model. The algorithm is demonstrated by stabilizing the pitch attitude
loop in the presence of two bending modes with unknown aains, damping,
center frequencies and rates of change of center frequencies.

Master of Science in Advisor: R. D. Strum

Electrical Engineering Department of

December 1980 Electrical Engineering
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AN ADAPTIVE KALMAN IDENTIFIER AND
ITS APPLICATION TO LINEAR AND
NON-L INEAR ARMA MODELING

Leopoldo M. Mayoral
Lieutenant, United States Navy
B.S., University of Texas, 1974

M.S., Naval Postgraduate School, 1980

The problem of accurately replicating the parameters which define a
given system for the purposes of implementing modern control strategies
is important. Using an Autoregressive-Moving Average (ARMA) represent-
ation for the unknown system, a model is identified by processing input/
output data tu estimate the coefficients associated with the ARMA equa-
tion. Heretofore, identification of unknown system parameters can be
identified explicitly. We call this approach the Adaptive Kalman
“dentifier (AKI).

It is shown that the Adaptive least mean square (LMS), Adaptive
Recursive LMS and Adaptive Lattice filters are special suboptimal cases
of the AKI. The convergence and modeling properties are compared with
those of the AKI by simulation using various types of data.

With minor modification, the AKI algorithm was used to identify the
linear and non-linear ARMA models of the phase locked loop (PLL). A
discrete PLL using a forward Euler integration scheme was used as a
source of non-linear data. The AKl technique appears to enable one to
discern when a potential non-linear system enters into its non-linear

mode of operation.

Master of Science in Advisor: S. R. Parker
flectrical Enqgineering Electrical Engineering
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A FREQUENCY HOPPING SNYCHRONIZATION SYSTEM

Robert John McDevitt
Lieutenant Commander, United States Navy
B.S., United States Naval Academy, 1969

Frequency hopping is one of several spread spectrum communication
techniques of multipath interference. Synchronization of the frequency
hopping transmitter and receiver is necessary in an operating system.

This research concerns a method of synchronization whereby the receiver
resynchronizes with the transmitter once each frequency hopping cycle.
Thus, in most applications clock drift becomes negligible and continuity
of data recovery is ensured. This report presents the principles and
details of circuit design and operation.

Master of Science in Advisor: G. A. Myers

“lectrical Engineering Department of

Lecember 1980 Electrical Engineering
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RADAR TARGET [MAGING BY TIME-DOMAIN
INVERSE SCATTERING

Meir Morag
Lieutenant Commander, Israeli Navy
B.S., Technion, lsrael Institute of Technology, Haifa, 1970

This thesis describes the study and development of a workable in-
verse scattering method for imaging and identification of radar tar-
gets. The space-time integral approach is used for iterative target
shape reconstruction,

Following an overview of transient electromagnetics, the integral
equation is applied for thin-wire transient response computation.

The analytical time domain integral equation is derived and solved
numerically for general conducting bodies of revolution, Finally, the
algorithm for an inverse scattering computer solution is derived and

tested under simulation of physical environments.

Master of Science in Advisor: M. A, Morgan
Electrical Engineering Electrical Engineering

March 1981 Department
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REAL TIME SIMULATION AND CONTROL 3000 TON SURFACE EFFECT
SHIP WITH NEGATIVE DRAG CHARACTERISTICS IN SEA STATE

Lee Lewis Oliphant
Lieutenant, United States Navy
B.S., University of Texas, 1976

The model of a Surface Effect Ship was refined to include simplified
propulsion dynamics, negative drag characteristics, sea state effects and
an autopilot for speed control. These design modifications were introduced
into a real time, man controlled simulation of a 3000 ton Surface Effect
Ship (3K-SES) in 5 degrees of freedom (RTS50) and results were compared
with a Data Base Program (DBSIM5D) based on towing tank data scaled up to
model the ship.

Hardware and Software design changes were incorporated into the
RTS5D model to provide a more accurate approximation of real time, a faster
computer interation time, and a broach condition warning if the operator
exceeded certain thrust vectoring limits.

Master of Science in Advisor: A. Gerba, Jr.

Electrical Engineering Department of

December 1980 Electrical Engineering
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A DIGITALLY TUNED AM/FM RADIO

Dogan Ozdemir
Lieutenant, Turkish Navy
B.S.E.E., Naval Postgraduate School, 1980

and

Nurettin Bal
Lieutenant, Turkish Navy
B.S.E.E., Naval Postgraduate School, 1980

This report describes the design and operation of a relatively
economical, single crystal, frequency synthesizer that generates the
required local oscillator frequencias for commercial AM and FM broad-
cast receivers. Selection of a desired station is accomplished by
electronic programming using pushbutton control, Fine tuning is not
necessary. Receiver frequency drift is not significant because the :
local oscillator frequency is crystal controlled. Low-cost medium-
scale integrated circuits and a large-scale integrated circuit (LSI)
are the building blocks of this synthesizer,

Frequency synthesis techniques, elements of the system design
and experimental results are also presented.

Master of Science in Advisor: G. A. Myers

Electrical Engineering Department of ?
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DETAILED DESIGN AND IMPLEMENTATION OF
THE KERNEL OF A REAL-TIME OISTRIBUTED
MULTIPROCESSOR OPERATING SYSTEM

Demosthenis Konstantinos Rapantzikos
Lieutenant, Hellenic Navy
Greek Naval Academy, 1969

This thesis presents the detailed design and implementation of the
kernel of a real-time, distributed operating system for a microcomputer
based multiprocessor system.

Process oriented structure, segmented address spaces and a syn-
chronization mechanism based on eventcounts and Sequencers comprise the
central concepts around which this operating system is built.

The operating system is hierarchically structured, Tlayered in three
loop free levels of abstraction and fundamentally configuration inde-
pendent. This design permits the logical distribution of the kernel
functions in the address space of each process and the physical distri-
bution of system code and data among the microcomputers. This physical
distribution in turn, in a multimicroprocessor configuration will help
to minimize system bus contention.

The system particularly supports applications where processing is
partitioned into a set of multiple interacting asynchronous processes.
One such application is that of smart sensor image processing for which
this system has been specifically developed. The implementation was
developed for the INTEL 86/12A single-board computer using the 8086
processor chip.

Master of Science in Advisors: T. F. Tao

Electrical Engineering Department of

March 1981 Electrical Engineering
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APPLICATION OF THE NAVSTAR/GLOBAL
POSITIONING SYSTEM ON INSTRUMENTED RANGES

William L. Reinhart
Captain, United States Army
B.S.E.E., United States Military Academy, 1974

This report treats the application of the NAVSTAR/Global Position-
ing System as the Position/Location System in Real Time Casualty Assess-
ment experiments., The desirable characteristics of a position/location

system are listed. A current position/location system, the Range
Measuring System, is used as a comparison reference for the Global
Positioning System. Operation and parameters of the Global Positioning
System are presented. A description and the results of a five day
demonstration conducted on an instrumented range using a Global Posi-
tioning System prototype receiver are given. It is concluded that the
Global Positioning System has some important advantages and that more
study and further tests are needed to determine the full extent of its
wotential.

Master of Science in Advisor: G. A. Myers
Electrical Engineering Department of
March 1981 Electrical Engineering




TIME DOMAIN RADAR LABORATORY OPERATING SYSTEM
DEVELOPMENT AND TRANSIENT EM ANALYSIS

Ludwig A. Sorrentino
Lieutenant Commander, United States Navy
B.S.0.E., United States Naval Academy, 1971

An operator-microprocessor interactive Operating System has been
developed for the Time Domain Radar Laboratory (TDRL). The Operating
System performs signal acquisition and averaging, real time and frequency
‘omain computations ard provides outputs in easily evaluated graphic dis-
plays. Target classification is made by analysis of either impulse, step
or ramp responses. A noise-reduction signal optimization technique is
impiemented. Numerous measurements of known and unknown targets are
made using various antennas and results are compared to theory. Antenna
parameters are established. Algorithms using the specialized features
of the host Graphic System are tailored to the requirements of the TDRL
for a detailed graphic presentation of processed data.

Master of Science in Advisor: M. A. Morgan
Electrical Engineering Department of
September 1981 Electrical Engineering




DATA ACQUISITION SYSTEM FOR USE IN THE
STUDY OF GEOMAGNETIC VARIATIONS

Hugh H. Thomas
Captain, United States Army
B.S., United States Military Academy, 1975

The study of the variations in the geomagnetic field requires a
small, low power digital data acquisition system. This thesis describes
the design of a digital data acquisition system for such use. The design
uses the complementary metal-oxide-semiconductor (CMOS) version of the
INTEL 8048 single chip microcomputer and a high density data recorder.

The microcomputers do not take data internally, instead they route data
over a separate data bus. Two intermediate data memories are used; alter-
nating between being written onto by the acquisition circuit and being
read from for writing to the data recorder.

Master of Science in Advisor: R. Panholzer
Electrical Engineering Department of
December 1980 Electrical Engineering
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BACKSCATTER FROM A COMPOSITE ROUGH SURFACE

Wilson Banks Decker
Lieutenant, United States Navy
B.S., United States Naval Academy, 1973

Backscatter of acoustic signals generated by surfaces having point
scattering and line scattering features is studied experimentally in cir.
Signals are analyzed for propagation over three models: a smooth plane
wedge, a wedge whose surface is slightly roughened with uniformly-packed
lead shot, and one randomly roughened with gravel. Scattering from the
rough surfaces at normal incidence is measured to estimate the statisti-
cal parameters that describe the surface roughness. The returned acous-
tical parameters that describe roughness. The returned acoustic energy
from the composite area of rough surface and wedge for low grazing angles
is analyzed to determine whether the identity of the two individual back-
scatter effects can be separated in their combined spectrum. The near
grazing backscattered amplitudes are much larger than predicted by con-
ventional rough surface scattering theory and suggest the presence of a
backscattered boundary wave.

Master of Science in Advisor: H. Medwin
Engineering Acoustics Department of
December 1980 Physics and Chemistry
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THE PROPAGATIGN Of 2 SCATTERED ACOQUSTIC
BOUNDARY WAVE OVER A ROUGH WEDGE

Stephen Joe Hollis
Lieutenant, United States MNavy
B.S., Southwest “issouri State University, 1972
M.S., Georage Washinoton University, 1978

The theory for the aeneration of a scattered acoustic boundary wave
over a slightly rough nlanar surface was developed by I. Tolstoy in 1979.
In the present experiment the pronagation of the boundary wave over a
wedne is studijed. It is found that the boundary wave and the geometri-
cally spreading velume wave diffract from the crest in the same manner.
The amnlitude ratio of the boundary wave to the diffracted volume wave,
where the growth of the boundary wave from the crest is due to a phased
1ine source at the crest caused by the diffractina volume wave, was found
to have an average frequency dependence, fz, and an average ranae depend-

ence, R+0'5.

The amplitude ratio of the boundary wave to diffracted vol-
ume wave due to propagation over the rough wedge cave an averaae frequency
dependence of fz and an averaqe range dependence of RO'3. Low wave number
grazing propagation over a wedge produces a boundary wave whose amplitude

can he many times that of a difcracted volume wave for a smooth surfaced

wedge.

Master of Science in Advisor: H. Hedwin

Engineering Acoustics Department of
December 1980 Physics and Chemistry
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ACOUSTIC DIFFRACTION BY A FINITE BARRIER:
THEQRIES AND EXPERIMENT

Gary M. Jebsen
B.S., Florida Atlantic University, 1969

The Biot-Tolstoy (B-T) exact impulse solution of diffraction by an
infinite half-plane is compared to the usuel Helmholtz-Kirchhoff (H-K)
integral formulation and to the exact continuous wave (CW) solution of
Macdonald. For backscatter, the B-T and H-K solutions are found to
differ significantly, especially near the surface of the half plane
where the B-T solution gives close agreement with experiment. For for-
ward scatter, the two exact solutions and experimental data are in
agreement. B-T is found to agree well with measurements of diffraction
by a barrier perpendicular to a rigid base. By considering source and
source image in the base separately, the concept of "image of the
source in the barrier" is found to be unnecessary. Use of the time
domain form of the B-T <olution in calculating the forward diffraction
near a corner and behind a thin strip is shown to give results which
agree ‘well with measured data. Secondary diffraction effects are
observed in the measurements of diffraction by a thin strip, a non-

vertical barrier and a thick edage.
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